Introduction
A Banach space X has the Dunford-Pettis property (DP) if for each weakly convergent sequences x n → x in X and x * n → 0 in X * , we have x * n (x n ) → 0 as n → ∞. But if under the additional condition x n = x = 1 for all integer n, the conclusion x completely continuous or Dunford-Pettis operator, if T maps weakly convergent sequences to norm convergent sequences, and the operator T is said to be a DP1 operator if T carries weakly convergent sequences on the unit sphere of X to norm convergent sequences. This means that for every weakly convergent sequence x n → x in X with x n = x = 1, we have T x n − T x → 0. We refer the reader to [5] , [6] and [15] for valuable results on DP1.
In [14] , the authors have obtained some characterizations of arbitrary Banach space X which contains no copy of l 1 and has the DP (or equivalently, the dual X * of X has the Schur property, i.e., weak and norm convergence of sequences in X * are coincide), with respect to compactness of every weakly compact operator T from X into arbitrary Banach space Y . A similar result, among other things, will be found about Banach spaces with the DP or DP1 property in [10, Theorem 1] and [12, Theorem 1.4] . Specially, a Banach space X has the DP property if and only if every weakly compact operator T : X → Y is completely continuous; while X has the DP1 property if and only if every weakly compact operator T : X → Y is DP1. If M is a closed subspace of some operator ideals, there is a well known refinement of it about the Dunford-Pettis property.
If U is a (Banach) operator ideal, by meaning of [9] or [16] , let U(X, Y ) be any its component and M be a closed subspace of it. For each x ∈ X and y * ∈ Y * , we denote the evaluation operators at x and y * respectively, by [17] for closed subspaces of K(l p ) with 1 < p < ∞.
In [14] , the authors extend these conclusions to closed subspaces of several operator ideals. They proved that for a large class of Banach spaces X and Y , the Schur property of the dual M * of closed subspace M of arbitrary operator ideal U (X, Y ), is a sufficient condition for compactness and so complete continuity of all evaluation operators φ x and ψ y * .
On the opposite direction, they have shown that for several Banach spaces X and Y with Schauder decompositions, if M is a closed subspace of
, then the Schur property of M * is a necessary condition for compactness of all point evaluations.
Also, in [1] , the authors study the DP1 property for closed subspaces of K(X, Y ), where X and Y admit Schauder basis and the basis of X is shrinking; and they proved some necessary and sufficient conditions for the DP1 property of suitable subspaces of K(X, Y ).
Here, we will show that similar consequences of [14] , that extend some results of [1] , remain valid for the DP1 property and a suitable class of closed subspaces of some operator ideals, where in this case the evaluation operators must be assumed DP1 operators.
Main results
Recall that, by Freedman's Theorem [12] , an arbitrary Banach space X has the DP1 property if and only if every weakly compact operator T from X into arbitrary Banach space Y is DP1. So, in order to prove a key result of this article, one can give a necessary and sufficient condition among Banach spaces containing no copy of l 1 to have the DP1. Proof. Suppose that X has the DP1 and T : X → Y is an operator into wsc Banach space Y . If (x n ) is an arbitrary sequence in the unit ball of X, then by Rosenthal's l 1 -Theorem [11] , (x n ) has a weakly Cauchy subsequence (x n k ). This shows that (T x n k ) is weakly Cauchy and so is weakly convergent. Therefore the operator T is weakly compact and the hypothesis of DP1 property of X implies that T is DP1.
On the other hand, since by Davis-Figiel-Johnson-Pelczynski's Theorem [11] , every weakly compact operator factors through a reflexive (and so wsc) Banach space, the opposite implication is also clear. Here we use similar techniques to those in [1] and [14] to obtain some characterizations of the DP1 property for suitable closed subspaces of some compact operator ideals between Banach spaces that extend some results of [1] . We need some notations.
If V is a complemented subspace of a Banach space X, the projection of X onto V is denoted by P V and P V = I − P V is the projection onto complementary subspace V of V . As mentioned in [14] , if (X n )
are Schauder decompositions of X and Y respectively, and M ⊆ U(X, Y ) is a closed subspace, we say that M has the P-property if for all integers m 0 and n 0 and every operators T, S ∈ M, respectively and K ∈ M such that K = K n +K = 1 and there exists r > 0 such that for all integer n, | K n , Γ n | ≥ r. Let (ε n ) be a sequence of positive numbers such that nε n < ∞. We shall construct by induction, subsequences (Λ n ) of (Γ n ) and (S n ) of (K n ) such that for all n, there exist (finite dimensional) subspaces V and W of X and W = Y 1 ⊕ · · · ⊕ Y n0 of X * and Y respectively, such that
Since P V and P W are finite rank operators, it is easy to check that the operators K → KP V and K → P W K from M into K w * (X * , Y ) are DP1 (see for instance, Remark 2.3 of [1] ). Thus by hypothesis on (K n ) we have
So there exists an integer N 1 > 0 such that for all j ≥ N 1 :
On the other hand, the weak nullity of the sequences (K n ) and (Γ n ) imply the existence of two integers N 2 and N 3 such that
. . , n, and all j ≥ N 2 ,
. . , n, and all j ≥ N 3 .
Now select an integer j 0 bigger than N 1 , N 2 and N 3 and set Λ n+1 = Γ j 0 and S n+1 = K j 0 . This finishes the induction process. We have constructed a subsequence (Λ n ) of (Γ n ) and a subsequence (S n ) of (K n ) such that for all integer n, there exist finite dimensional subspaces V and W of X * and Y respectively, that satisfy all conditions of ( ). These properties, as shown in [14] , yield that
Note that the last inequality holds by the P-property of M and that S n+1 ≤ 2. This shows that the sequence T n = n i=1 S i is bounded and so has a weak
for sufficiently large j. Hence T, Λ j and so T, Γ j does not tend to zero. Thus the sequence (Γ j ) does not converge weakly to zero, which gives a contradiction. If X is an l p -direct sum and Y is an l q -direct sum of Banach spaces with 1 < p ≤ q < ∞, or X has a Schauder decomposition and Y is a c 0 -direct sum of Banach spaces, then the proof of Corollaries 3.5 and 3.6 of [14] shows that K(X, Y ) (resp. K w * (X * , Y )) and so its closed subspace M has the P-property. So we have the following two corollaries: 
